Intermittent smokers (ITS) have increased health risks compared with non-smokers (NS). Cigarette smoking remains prevalent among men who have sex with men (MSM) and persons living with HIV (PLWH), yet most studies in PLWH do not discriminate between daily smokers (DS) and ITS. In this study, the characteristics and quit intentions of ITS and DS are compared in a sample of heavydrinking HIV-infected MSM. Of the 185 participants enrolled, 49.2% reported having smoked cigarettes in the past month; among those, 50.5% were DS, and 49.5% were ITS. Compared with DS, ITS were significantly more likely to be White and to have a college degree or higher. DS reported significantly higher average number of drinks per week compared with both ITS and NS. Compared with DS, ITS were significantly more likely to report future quit intentions (i.e., within 6 months or more) compared to no intentions at all; DS were more likely to report immediate quit intentions (i.e., within 30 days) compared to future quit intentions. Among heavy-drinking MSM living with HIV, intermittent smoking was associated with being White, college educated, and having future quit intentions. Considering that smoking in ITS may be less driven by nicotine dependence, tailored approaches to smoking cessation may be needed. Specifically, it may be important for interventions for ITS to address social and situational cues to smoke, including the influence of heavy alcohol use on smoking behaviors, and to provide information regarding the adverse health effects of even low-level smoking.
Introduction
Cigarette smoking prevalence remains high among persons living with HIV (PLWH) (Gritz, Vidrine, Lazev, Amick, & Arduino, 2004; Pacek, Harrell, & Martins, 2014) and in particular among gay, bisexual, and other men who have sex with men (MSM) (Balsam, Beadnell, & Riggs, 2012; Gruskin, Greenwood, Matevia, Pollack, & Bye, 2007) . Smoking among PLWH has been linked to increased rates of cardiovascular disease, pulmonary diseases and infections, lung cancer, and other non-AIDSrelated malignancies (Calvo, Laguno, Martínez, & Martínez, 2014; Helleberg et al., 2014; Lifson & Lando, 2012; Lifson et al., 2010) . In fact, a recent study concluded that PLWH lost more years due to smoking than to HIV infection itself (Helleberg et al., 2015) .
Most studies among PLWH focus solely on current smoking status, without regard for the frequency of use (Helleberg et al., 2015; Lifson et al., 2010; O'Cleirigh et al., 2015) . To our knowledge, studies with PLWH do not discriminate between daily smokers (DS) and nondaily or intermittent smokers (ITS), yet approximately one-quarter to one-third of smokers in the US do not smoke daily (Centers for Disease Control and Prevention [CDC], 2008) . Furthermore, intermittent smoking in the US increased by 40% between 1996 40% between and 2001 40% between (CDC, 2008 Shiffman et al., 2012) , and this percentage appears to be increasing notably among racial and ethnic minorities (Blanco et al., 2014) .
Compared with non-smokers (NS), ITS in the general population have increased health risks, including increased rates of cardiovascular disease, pulmonary infections, and all-cause mortality (Schane, Ling, & Glantz, 2010) . The odds ratio for all-cause mortality risk in ITS compared with NS was 1.6 (1.3-2.1), and the relative risk of ischemic heart disease was 2.74 (2.07-3.61) and 2. 94 (1.75-4.95 ) in men and women, respectively (Bjartveit & Tverdal, 2005; Luoto, Uutela, & Puska, 2000) . Additionally, ITS have the same risk for cardiovascular disease as DS (Bjartveit & Tverdal, 2005; Pope et al., 2009 ). Shiffman et al. (2012) found that ITS in the general population tend to be better educated, have higher incomes, initiate smoking later in life, and drink alcohol more often (but drink the same amount per occasion) when compared with DS (Shiffman et al., 2012) . ITS are also significantly more likely to smoke on Fridays and Saturdays than the rest of the week. While all smokers (ITS and DS) are at higher risk for heavy alcohol use .04]; OR 3.23 [95% CI 3.02-3.46], respectively (McKee, Falba, O'Malley, Sindelar, & O'Connor, 2007) , MSM who smoke are particularly at risk for moderate to heavy drinking (Akhtar-Khaleel et al., 2015) . High rates of heavy drinking is a concern given that heavy drinking interferes with quitting smoking (Kahler et al., 2009; Kahler, Spillane, & Metrik, 2010) .
ITS may have different views on quitting smoking than DS. Among the general population, ITS are less likely to consider themselves "smokers" compared with DS, but they report more frequent quit attempts (Shiffman et al., 2012; Tindle & Shiffman, 2011) . On the Fagerstrom Test for Nicotine Dependence (FTND), ITS score significantly lower than DS with nearly half having an FTND score of 0, indicating no dependence at all (Shiffman et al., 2012) . Perhaps as a result of low levels dependence on smoking, ITS report low use of behavioral and pharmacological aids for quitting (6% and 11%, respectively), and only one-quarter of ITS report receiving advice to quit from a physician, compared with half of all DS (Tindle & Shiffman, 2011) . Collectively, these data suggest that ITS may require a unique approach to smoking cessation.
Considering the high prevalence of smoking and significant barriers to cessation in PLWH, the characteristics and quit intentions of ITS among PLWH deserve exploration. Quit intentions are particularly important to examine since the Theory of Planned Behavior (TPB) postulates that behavioral intentions are one of the main determinants of behavior and significantly influence the adoption of behavior change (Ajzen, 1985) . The TPB proposes that behavior change follows from changes in the beliefs that influence behavior, namely behavioral intentions and perceived control. A meta-analysis of 185 studies, including studies predicting addictive behaviors such as smoking, found that 27% of the variance in behavior was explained by intentions and perceived control (Armitage & Conner, 2001) . Furthermore, previous smoking cessation studies have found that quit intentions predicted future quit attempts (Armitage, 2007; Norman, Conner, & Bell, 1999) . To our knowledge, no studies to date have examined the prevalence and characteristics of intermittent smoking among PLWH. Accordingly, the aims of this study were to: (1) describe the prevalence of ITS in a sample of heavy-drinking HIV-infected MSM; (2) identify sociodemographic and clinical differences between ITS and DS; and (3) describe the quit intentions of ITS.
Methods

Data source
The data in this manuscript were baseline (pre-randomization) measures from a prospective study of MSM who reported heavy drinking and enrolled in a randomized clinical trial that tested a brief motivational intervention to reduce alcohol use among MSM receiving HIV treatment. The sample for this manuscript included the 185 participants who were recruited and enrolled between 2011 and 2015 from an urban community health center.
Participants
To be eligible, participants had to: (1) be at least 18 years of age; (2) drink heavily at least once per month (>5 drinks on one occasion) or drink more than 14 drinks per week; (3) have a confirmed HIV diagnosis; (4) be born as, and currently self-identify as, male; (5) report having sex (oral or anal) with a male partner in the past 12 months; and (6) be a currently enrolled patient receiving HIV primary care from the health center. Participants prescribed antiretroviral therapy (ART) at the time of study enrollment had to be stable on their current regimen, defined as no change in ART regimen over the three months prior to study enrollment. Potential participants were excluded if they reported current injection drug use in order to limit secondary HIV transmission risk outcomes to sexual behavior, or if they were currently psychotic, suicidal, or manic, based on clinical interviews. They were also excluded if they were currently being treated, or had been treated, in the past three months for an HIV-related opportunistic infection (study participants needed to be medically stable so that the effects of the intervention could more readily be observed), or if they were currently receiving treatment for an alcohol or drug problem. The relevant institutional review boards approved the study.
Procedures
Participants were recruited through flyers posted at the clinic or through active recruitment via study staff during scheduled visits with their HIV primary care providers. Potential participants completed a brief eligibility screener with a study staff member either in-person or by phone. Those who appeared eligible and interested were invited to schedule an in-person baseline visit. At this visit, participants completed the informed consent process, confirmation eligibility screening, and the remainder of the baseline interview consisting of a series of computer-assisted and interviewer-administered questionnaires.
Measures
Sociodemographic variables
Participants self-reported their age, race/ethnicity, income, education, sexual identity, relationship status, and time living with HIV.
Clinical variables
Blood specimens were obtained at baseline to assess HIV viral load and CD4 T-cell count. A threshold of undetectable viral load was set at 75 copies/mL and CD4 was categorized into a 3-level variable: less than 200; 200 to 500; and 501 or higher.
ART adherence
A Timeline Follow-back Interview (TLFB) assessed ART adherence over the past 30 days (Sobell & Sobell, 1993) . The TLFB has previously demonstrated good test-retest reliability, convergent validity, and agreement with collateral reports for drug abuse (Fals-Stewart, O'Farrell, Freitas, McFarlin, & Rutigliano, 2000) and has been widely utilized with substance-using gay, bisexual, and other MSM (Irwin, Morgenstern, Parsons, Wainberg, & Labouvie, 2006; Morgenstern et al., 2009; Parsons, Kowalcyzk, Botsko, Tomassilli, & Golub, 2013; Velasquez et al., 2009 ). In addition, the TLFB has been previously used to measure HIV medication adherence in substance-using populations (Ingersoll et al., 2011; Parsons, Golub, Rosof, & Holder, 2007) and adherence data collected with TLFB interviews correlates well with HIV biological markers (Parsons, Rosof, & Mustanski, 2008) . The 30-day ART adherence variable was dichotomized at greater than or less than 95% adherence (Paterson et al., 2000) .
Smoking variables
Participants were asked to indicate the number of days they smoked cigarettes in the past 30 days, using the following categories: 1-2 days; 3-5 days; 6-9 days; 10-19 days; 20-29 days; all 30 days. Consistent with prior research (Lenk, Chen, Bernat, Forster, & Rode, 2009 ), a three-category variable was created: (1) DS (i.e., those who reported smoking all 30 days); (2) ITS (i.e., those who reported smoking 1-29 days in the past 30 days); and (3) NS (i.e., those who reported no smoking in the past 30 days). Participants were also asked the average number of cigarettes smoked per day on smoking days, their age of first cigarette, and whether they ever smoked daily for at least two months. Participants were asked whether or not they planned to quit smoking and when (i.e., planning to quit smoking within 30 days, planning to quit within the next 6 months, planning to quit sometime in the future, but not within the next 6 months, or no plans to quit). In the general population, quit intentions have been shown to be predictive of quit attempts and smoking cessation (Rose, Chassin, Presson, & Sherman, 1996) and has been used successfully in samples of HIV-infected adults (Vidrine et al., 2014) . For quit intentions, a three-category variable was created: (1) immediate (i.e., within the next 30 days); (2) future (i.e., within 6 months or more); and (3) no plans to quit.
Alcohol and illicit drug use variables
The TLFB was used to assess alcohol and illicit drug use in the past 30 days. Using a calendar, interviewers asked participants to report any alcohol or illicit drug use (including marijuana, cocaine, methamphetamine, and nitrates [poppers]) on each day of the preceding 30 days. A series of aggregate variables for alcohol use was created: (1) average number of drinking days per week, (2) average number of drinks per drinking day, and (3) average number of drinks per week, and illicit drug use was dichotomized as having used (vs. no use) in the past 30 days.
Statistical analyses
Sociodemographic, clinical, and behavioral factors were compared by smoking status using chi-square tests and analyses of variance (ANOVA); results were considered significant if the p value was <.05. When a significant difference emerged between smoking groups in ANOVA, multiple comparisons were made using Tukey's multiple comparison posttests. Differences in sociodemographic, alcohol use, and clinical variables were examined by quit intentions using chi-square tests and t-tests. Finally, a multinomial logistic regression model was fit to better understand the differences in smoking status on quit intentions. The outcome was operationalized to have three unordered categories: (1) immediate intentions; (2) future intentions; and (3) no intentions.
Results
Participant and smoking characteristics
The demographic and clinical characteristics of the sample are shown in Table 1 . Of the 185 enrolled participants, 91 (49.2%) reported having smoked cigarettes in the past 30 days: 46 (50.5%: 95% CI = 40.5%, 60.6%) were categorized as DS, and 45 (49.5%: 95% CI = 39.4%, 59.5%) as ITS. Of the ITS, 9 (9.9%) smoked 1-2 days in the past 30 days, 7 (7.7%) smoked 3-5 days, 5 (5.5%) smoked 6-9 days, 10 (11.0%) smoked 10-19 days, and 14 (15.5%) smoked 20-29 days in the past 30 days. Regarding cigarettes smoked per day among ITS, 10 (22.2%) reported smoking 1 cigarette per day (CPD) on smoking days, 20 (44.4%) reported 2-5 CPD on smoking days, 10 (22.2%) reported 6-15 CPD on smoking days, and 4 (8.9%) reported 16 or more CPD on smoking days. Of the DS, 8 (17.4%) reported smoking 2-5 CPD, 22 (47.8%) reported 6-15 CPD, and 17 (34.8%) reported 16 or more CPD. Approximately one-third of the NS (n = 32, 34.0%), and over two-thirds (n = 32, 71.1%) of ITS, reported that they had been DS for at least 2 months in their lifetime.
Participants ranged in age from 20 to 66 years (M = 42.14, SD = 10.46). In the overall sample, 171 (92.4%) of participants identified as gay/homosexual, 11 (5.9%) identified as bisexual, and 3 (1.6%) responded "other". One-quarter of the sample self-identified as a person of color: 17.3% (n = 32) Latino, 18.4% (n = 34) Black, and 0.5% (n = 1) Asian. The sample was relatively diverse in terms of socioeconomic status, with 32.6% (n = 60) earning less than $20,000 annually, and 54.1% (n = 100) having earned less than a Bachelor's degree. Over half of the sample reported illicit drug use in the past 30 days (n = 117) and the average number of drinks per week ranged from 1.50 to 163.75 (M = 23.33, SD = 20.79). Approximately one-third of the sample reported less than 95% ART adherence (n = 68); more than 10% of the sample had a detectable viral load (n = 21), and 22% had a CD4 T-cell count of less than 200.
In analyses comparing ITS and DS, DS were significantly more likely to identity as a person of color (45.7%), and have achieved a lower educational level (i.e., less than a Bachelor's degree, [89.1%]), whereas ITS were significantly more likely to be White (75.6%), and have earned a college degree or higher (51.1%; all p's <.05). There were no differences between ITS and DS in income, relationship status, or ART adherence. However, compared with NS (27.7%), both ITS (35.6%) and DS (56.5%) were more likely to report less than 95% antiretroviral adherence (χ 2 = 11.11, p < .05). 
Alcohol and illicit drug use
Regarding alcohol intake, ITS reported significantly lower average number of drinks per week compared with DS, however there were no significant differences between ITS and NS. Overall, ITS (n = 32, 71.1%) and DS (n = 34, 73.9%) were significantly more likely to report any drug use in the past 30 days compared to NS (n = 51, 54.3%). When examined by specific drug, ITS and NS smoked significantly less marijuana in the past 30 days compared with DS (χ 2 = 13.37, p = .001).
In post hoc analyses comparing ITS and DS, there were no significant differences in marijuana use in the past 30 days.
Correlates of quit intentions
Of the current smokers, 27.5% (95% CI = 19.4%, 37.5%) reported that they had no quit intentions (n = 25), 20.9% (95% CI = 11.1%, 26.8%; n = 16) reported immediate intentions (i.e., within the next 30 days), and 54.9% (95% CI = 44.7%, 64.7%, n = 50) reported future quit intentions (i.e., in 1-6 months or more). Significant differences were observed between ITS and DS in terms of smoking intentions. Compared with DS, ITS were significantly more likely to report immediate quit intentions (27.9% vs. 8.7%) or no intentions at all (37.2% vs. 19.6%), whereas DS were more likely to report future quit intentions (i.e., within 6 months or more; 71.7% vs. 34.9%; χ 2 = 12.62, p = .002). Finally, a multinomial logistic regression was fit to better understand the nature of the differences in quit intentions (i.e., immediate, future, none) adjusting for race/ethnicity and alcohol use. As shown in Table 2 , compared to DS, ITS had increased odds of reporting future quit intentions vs. no intentions (adjusted odds ratio [AOR] = 5.15, 95% CI: 1.67, 15.94). In contrast, compared to DS, ITS had a reduced odds of reporting immediate quit intentions vs. future intentions (AOR = 0.23, 95% CI: 0.06, 0.94). Additionally, men of color (compared to White men) had increased odds of reporting future and immediate quit intentions compared to no intentions. There were no other significant differences observed between the groups in terms of quit intentions.
Discussion
In this study of heavy-drinking HIV-infected MSM, approximately 49% of the sample had smoked cigarettes in the past 30 days, which is similar to the smoking prevalence that has been reported in other samples of PLWH (Lloyd-Richardson et al., 2009; Vidrine, Marks, Arduino, & Gritz, 2012) . Most studies of PLWH examine and report smoking behaviors broadly, characterizing the sample as smokers or NS. However, when examined by specific smoking patterns, the current study found that nearly half of the smokers (49.5%) in the sample were intermittent (non-daily) smokers. Given that the prevalence of ITS has been reported to be on the rise in the US (CDC, 2008), a better understanding of ITS, their smoking patterns, and their intentions to quit, within the larger group of smokers living with HIV, may be important as this particular subset of smokers among PLWH may require a unique approach to smoking cessation.
Some interesting sociodemographic differences emerged between HIV-infected DS, ITS, and NS. Compared to DS, ITS were more likely to be White and have a college degree or higher when compared with DS. Conversely, DS tended to have significantly lower income and less education compared with ITS and NS. Regarding alcohol use, DS drank more heavily and more often than both ITS or DS, as evidenced by their number of drinking days per week and average number of drinks per week. Shiffman et al. (2012) reported that ITS were more likely to smoke when socializing, drinking alcohol, and on weekends, demonstrating that social context is importantly associated with this group's smoking behaviors. Within this cohort of heavy-drinking smokers living with HIV, being Black, single, and lower income (73% reported an income of less than $30,000 annually) were more strongly associated with DS. These findings are consistent with prior research suggesting that daily cigarette smoking may be part of a syndemic experienced by MSM, such that co-occurring physical and mental health burdens are mutually reinforced and exacerbated by discrimination and victimization (Storholm, Halkitis, Siconolfi, & Moeller, 2011) . Thus, future research is warranted to examine differences in social oppression (i.e., discrimination) by smoking status and co-occurring health conditions. Compared with DS, ITS were significantly more likely to report future quit intentions compared to no intentions at all, whereas, DS were more likely to report immediate quit intentions compared to future quit intentions. While the results of the regression models showed significant associations, some odds ratios in the regression model were large had very wide confidence intervals, most likely a result of the small sample size; therefore, the magnitude of the effects should be interpreted with caution. Of interest, it has been reported that ITS make more frequent quit attempts compared with DS (Tindle & Shiffman, 2011) but are more likely to fail in their quit attempts. ITS generally have lower nicotine dependence scores and do not report craving and withdrawal symptoms (Shiffman & Sayette, 2005; Wellman, DiFranza, & Wood, 2006) . The pervasiveness of external cues (other smokers, alcohol, socializing) and high-risk social settings may play a significant role in maintaining ITS' smoking behaviors and impair their ability to quit smoking successfully. ITS tend to not self-identify as smokers (Shiffman et al., 2012) and native ITS (ITS who never smoked daily) report they infrequently receive professional advice to quit (Tindle & Shiffman, 2011) . Taken together, these findings highlight the need for targeted smoking cessation counseling and public health campaigns to target this group of heavy-drinking smokers living with HIV.
This study did not examine whether DS and ITS differed in their risk perception or worry about smoking behaviors; however, it is possible to infer from their frequent quit attempts that many are indeed aware of the potential negative health effects of smoking. Two-thirds of ITS in this sample had at some time been a daily smoker; therefore, it is plausible that concerns about negative health effects precipitated the conversion from DS to ITS, as a potential harm reduction strategy. Luoto et al. (2000) reported that ITS had lower levels of unhealthy diet and physical inactivity compared with DS, suggesting that other healthy lifestyle behaviors may be an important and potential motivational force during smoking cessation counseling with ITS.
This study has several potential limitations. The sample, by virtue of their heavy-drinking status, may not generalize to all smoking PLWH. Furthermore, this study examined a convenience sample of MSM who reported heavy alcohol use and were engaged in HIV care. It is unknown how well the sample would compare to the national population of HIV-infected MSM. The definition of ITS has been inconsistent and varies by study, however, many define ITS as those who smoke 4-27 days per month (Shiffman et al., 2014 (Shiffman et al., , 2012 Tindle & Shiffman, 2011) . We collected data on smoking categorically and thus recognize that smokers who smoke 28-29 days per month may have smoking patterns and quit intentions that may more likely resemble DS rather than ITS. Finally, data on past quit attempts were not collected; therefore, potential relationships between number of quit attempts and quit intentions by smoking group could not be examined. A significant strength of this study is that it is the first study to our knowledge that examines the frequency, characteristics, and quit intentions of ITS among PLWH.
Despite these limitations, some important distinctions between ITS and DS were found in this sample of heavydrinking MSM living HIV, including sociodemographic characteristics and quit intentions. Current smoking cessation treatment guidelines focus on providing pharmacotherapy for nicotine dependence and counseling to promote abstinence. Considering that smoking may be less driven by nicotine dependence in ITS than in DS, tailored approaches to smoking cessation may be needed with this population. Specifically, it may be especially important for smoking cessation interventions for ITS living with HIV to address social and situational cues to smoke, including the influence of heavy alcohol use and related cues on smoking behaviors, and to provide information regarding the adverse health effects of even low-level smoking.
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